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Abstract: Imperatives to improve the sustainability of cities often hinge upon 
plans to increase urban residential density to facilitate greater reliance on 
sustainable forms of transport and minimise car use. However there is ongoing 
debate about whether high residential density land use in isolation results in 
sustainable transport outcomes. Findings from surveys with residents of  
inner-urban high density dwellings in Brisbane, Australia, suggest that solo car 
travel accounts for the greatest modal share of typical work journeys and 
attitudes toward dwelling and neighbourhood transport-related features, 
residential sorting factors and socio-demographics, alongside land use such as 
public transport availability, are significantly associated with work travel mode 
choice. We discuss the implications of our findings for transport policy and 
management including encouraging relatively sustainable intermodal forms of 
transport for work journeys. 
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1 Introduction 
1.1 Urban sustainability and residential density 
As populations around the globe increasingly cluster in metropolitan environments, the 
need to ensure urban sustainability has become a critical goal (United Nations Habitat, 
2008). A key focus has been the need to address unsustainable urban sprawl and its 
associated problems. The reliance on automobiles, a central factor implicated in sprawl, 
has increased air pollution as well as congestion and travel times between destinations 
and contributed to global greenhouse gas emissions (Chatman, 2008). 
Increasing urban residential density is often promoted as a counterpoint to sprawl and 
as a means of reducing automotive reliance and improving the sustainability of cities 
(Ewing, 1997). By situating dwellings near major public transport nodes, sites of 
occupation and recreation, as well as major facilities and amenities, urban residential 
intensification (URI) is thought to reduce private transport use and, therefore, energy use 
and greenhouse gas emissions and increase use of sustainable travel modes (Behan et al., 
2008; Henson and Essex, 2003; Luntz, 1998). A central requirement for the sustainability 
of URI is for transport policy measures to favour public transit and/or penalise car use as 
well as land use planning that directly encourages walking and cycling, mixed land uses, 
and positioning of residences near major transit nodes, employment sites and amenities 
(Babalik-Sutcliffe, 2008; Behan et al., 2008; Gertz, 2003; Henson and Essex, 2003; 
Kaufmann and Jemelin, 2003; Smith, 1996; Sorensen et al., 2004; Southworth, 1997; 
Stead, 2003). 
In Europe, this approach is epitomised by the ‘compact city’ movement, which  
was advocated both by the Brundtland (1987) and the Commission of European 
Communities’ (CEC) (1990) Green Paper (Sorensen et al., 2004). For example, the 
CEC’s Green Paper (1990, p.27, 29) specifically identified limiting urban sprawl and 
increasing residential density and mixed land use in urban areas, as key means to 
reducing local air pollution and greenhouse gas emissions from cities. 
In North American contexts, similar initiatives are part of the ‘smart growth’ 
movement and ‘transit-oriented developments’ with so-called neo-traditional 
communities advocated by ‘new urbanist’ planners emphasising built environments with 
high levels of accessibility for walking, cycling and public transit (Crane, 2000). Cities 
such as Portland, Oregon with its instigation of urban growth boundaries since the 1970s 
(Knapp and Song, 2004), and the state of Maryland which adopted sustainability focused 
policies in the late 1990s (Knaap, 2004) are often touted as showcase examples of the 
   
 
   
   
 
   
   
 
   
    The role of land use and psycho-social factors  3    
 
 
    
 
 
   
   
 
   
   
 
   
       
 
success of limiting sprawl and encouraging public transit-oriented development and 
travel. 
Numerous empirical and modelling studies point to an association between dense 
urban form and increased sustainable transport use, including reductions in car use, 
vehicle distances travelled and associated energy consumption (Babalik-Sutcliffe, 2008; 
Behan et al., 2008; Ewing, 1997; Holtzclaw, 1994; Hunt et al., 1986; Kenworthy and 
Laube, 1996; Newman and Kenworthy, 1988, 1989, 2006; Pushkarev and Zupan, 1977; 
Soltani and Allan, 2006). Kenworthy and Laube (1996) argue that urban density is a key 
explanatory factor in the use of public transit and automobiles, with auto use increasing 
and transit patronage reducing with decreasing density. Thus, they advocate key 
sustainability goals such as land use objectives favouring transit-oriented development, 
higher densities with mixed use, improvements in non-motorised travel mode facilities 
such as walking and cycling facilities, higher quality public transport systems, 
particularly rail, and the stabilisation or lowering of car use and decreased emphasis on 
automobile-related infrastructure. Similarly, Holtzclaw (1994) estimated that doubling 
urban density results in a 25–30% reduction in vehicle miles travelled, with slightly lower 
gains when other factors were controlled (quoted in Ewing, 1997, p.113). 
Recent work by Babalik-Sutcliffe (2008) explores the results of urban form and 
transport planning outcomes in Ankara, Turkey, which involved the implementation of 
corridor development strategies. Babalik-Sutcliffe (2008) found that, in comparison with 
corridors characterised by less land use mix, private sector suburban housing 
developments aimed at high-income residents and therefore greater car usage, corridors 
emphasising residential and employment density, transit and mixed use showed far 
greater sustainable transport outcomes. Similarly, Soltani and Allan (2006) have found 
that micro-scale urban features in four neighbourhoods in Adelaide, Australia, such as 
high employment density and, therefore, workplace proximity, high levels of 
connectedness and walkability from grid street patterns and greater modal choices, such 
as walking, cycling and public transport, are associated with sustainable travel mode 
choice and reductions in car use. In addition, in their modelling of the smart growth 
strategy of URI in Hamilton, Ontario, and its impact on transportation, Behan et al. 
(2008) found that increases in population densities were associated with significant 
reductions in congestion, gasoline consumption and emissions, while all levels of 
suburbanisation generated greater levels of emissions, congestion times, fuel 
consumption, vehicle kilometres travelled and vehicle minutes travelled. 
1.2 Debate over the sustainability of urban density 
However, there is significant debate regarding the influence of the built environment on 
household travel decisions and associated sustainability outcomes (e.g., Crane and 
Creapeau, 1998; Southworth, 1997). Many researchers argue that increasing urban 
(residential or employment) density does not necessarily translate into improved 
sustainability outcomes, (Breheny, 1992; Burton, 2000; Hall, 2001; Jenks et al., 1996; 
Williams et al., 2000). 
The data reported in the international literature particularly with respect to 
transportation outcomes (e.g., Badoe and Miller, 2000; Crane, 2000; Hall, 2001; Neuman, 
2005) highlight the complexity of factors associated with transport use. As  
Hall (2001, p.102) suggests, the empirical research on the relationship between the built 
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urban environment and transportation yields ‘results [which] are not consistent; indeed 
they are confusing’. International comparisons, for instance, suggest travel is more 
strongly correlated with fuel costs and income than population density (Hall, 2001) and 
that density is only weakly related to transportation energy use (Breheny et al., 1998 as 
quoted in Neuman, 2005). 
Density and travel may be related in a general sense but are likely to be complicated 
by other determining factors such as household characteristics (Dunphy and Fisher, 1994) 
or transit supply (Bento et al., 2005). For example, Messinger and Ewing (1996) in 
Florida found a complex web of interrelationships between socio-demographic, land use 
and transit service variables and bus use with bus mode share by location of employment 
reliant upon parking costs, transit access to downtown and overall density, again, via a 
‘web of interrelationships’. Key critics (e.g., Boarnet and Crane, 2001; Chatman, 2008) 
point out the theoretical and methodological shortcomings of research on the effects of 
density on household travel behaviour. For instance, Chatman’s (2008) analysis of data 
from household surveys in California reveal that denser development alone will be 
insufficient to affect travel outcomes without reducing or eliminating road  
level-of-service quality or parking facilities. “Merely providing attractive environments 
and uses accessible to walkers and transit users may not alter travel behavio[u]r 
significantly” (Chatman, 2008, p.1026). 
Urban density may create unforseen problems or ‘push’ problems elsewhere.  
Bae (2004) found that Portland’s urban growth boundaries have resulted in a diversion of 
sprawl into the adjacent neighbourhood of Clark County, Washington and compact city 
structures in Asian contexts are associated with problems such as air pollution 
(Marcotullio, 2004, p.54). 
1.3 Psychosocial and cultural factors in transport research 
Psychosocial and cultural factors involved in transport mode choice have increasingly 
become the focus of empirical research and modelling work which aims to grapple with 
the complexity of travel-related attitudes and behaviours. Investigation and modelling of 
psychological, social and cultural variables (e.g., personality traits, attitudes, perceptions, 
behavioural intentions, demographic and socio-economic factors) and their relation to 
transport mode choice and decision-making, travel and activity scheduling (Andrey et al., 
2004; Mohammadian and Doherty, 2006; Scheiner and Kasper, 2003; Vredin et al., 2006) 
yield a complex picture of travel behaviour. Research in this area indicates that the 
impact of urban form on transportation outcomes cannot be considered in isolation. 
For example, Steg et al. (2001), argue for the importance of considering attitudes and 
preferences related to transport mode choice and car use. Socio-demographic and 
socioeconomic variables explained 21% of variance in car use in their study with the 
addition of motivational factors, such as problem awareness related to transport, 
increasing the explanatory value of their model to 26%. There may be considerable 
psychosocial and cultural barriers to the uptake of sustainable transport and decreased car 
use (Wright and Egan, 2000), including the significant association between car ownership 
and positive physical and psychosocial health outcomes (Ellaway et al., 2003); the role of 
‘push’ and ‘pull’ factors in car use, even in households where members engage in 
teleworking (Andrey et al., 2004); the potentially negative health consequences of 
crowding such as in over-subscribed public transport services (Cox et al., 2006); the 
relationship between transport choice and particular personality traits and attitudes 
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towards the environment, comfort, convenience and flexibility (Vredin et al., 2006); and 
perceived transit service quality, such as trip lengths (Van Exel and Rietveld, 2009). 
In this paper, we argue that urban residential density in isolation is insufficient to 
explain transport mode choice. We report on a subset of findings related to work travel 
mode choice from a larger survey of inner-urban high density (IUHD) residents 
investigating the social, economic and ecological (triple bottom line) sustainability of 
their dwellings. With private car use garnering the greatest modal share for work trips for 
residents who owned one or more vehicles, we explore the relationship between 
residents’ attitudes towards transport-related features of their dwelling and 
neighbourhood, residential sorting factors, socio-demographic and socio-economic 
variables with transport modes used for typical work journeys. Our aim is to contribute to 
a growing body of research that suggests effective transport policy and management, 
particularly the encouragement of greater and multimodal uses of public transport and 
non-motorised modes for work (and other kinds of) journeys, requires consideration of 
psychological and socio-cultural variables, alongside land use, for sustainable transport 
outcomes. 
2 Method 
2.1 Procedure 
The research data discussed in this paper is derived from a larger multidisciplinary and 
triangulated study of the triple bottom line sustainability of high density housing in  
inner-urban locales. This larger research project combines data yielded from surveys and 
qualitative interviews with residents of IUHD dwellings, behavioural observations in 
urban built environments and monitoring of internal and external temperature and noise 
levels in high density complexes. In this article we report on a subset of findings from 
surveys with IUHD dwelling residents relating to typical work journey travel modes. 
Table 1 Survey response rate by IUHD precinct 
Six IUHD precincts (defined as 30 or more dwellings per hectare) located within six 
kilometres of the central business district (CBD) of Brisbane, the capital city of 
Queensland, Australia, were selected for the survey component of the research project: 
Hamilton, Highgate Hill/West End, Southbank, Teneriffe/New Farm, Kangaroo Point and 
Fortitude Valley. All multi-unit complexes were identified within each precinct, and 
using a proportionate sampling technique, 2311 units were randomly selected and 
Precinct Number of surveys distributed 
Number of 
responses Response rate 
Hamilton 157 60 38% 
Highgate Hill/West End 521 169 32% 
Southbank 226 54 24% 
Teneriffe/New Farm 587 166 28% 
Kangaroo Point 272 72 26% 
Fortitude Valley 564 115 20% 
Total 2311 636 28% 
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received a postal questionnaire. The most recent member of the household to have had a 
birthday, and be 18 years or older, was asked to complete and return the questionnaire by 
post. A total of 636 questionnaires were returned, providing a 28% response rate overall. 
An analysis of the response rate by precinct is provided in Table 1. 
2.2 Participants 
More females (60%, n = 381) responded to the survey than males (40%, n = 252). The 
majority (71%) were aged between 25 and 59 years old, with 9% younger than 25 years 
old and 20% aged 60 years or older. Over half of the residents were either married (35%) 
or in a de facto relationship (17%) and approximately a third were single (31%). Most 
(94%) permanently resided in Australia, with households predominately consisting of one 
(31%) or two people (54%). Only 7% reported having children under 18 years old living 
in the household, with the majority of these households (72%) having only one child 
under 18 in the house. Over (41%) had a combined household annual income over 
$80,000 (27% over $120,000). Occupations of the majority of participants included 
professionals (39%) or managers/administrators (24%) while 15% were retired and 6% 
were students. Participants were well-educated, with half reporting their highest level of 
education as an undergraduate (32%) or postgraduate (21%) degree. Approximately half 
were renting the unit (44%), with the remainder either owners (27%) or paying off their 
mortgage (28%). 
The majority of households had one motor vehicle (59%) or two vehicles (24%), 
while 11% reported having no motor vehicles. Of those who had a vehicle, the majority 
(95%) drove a car as their main vehicle while 3% drove a van or people mover, 1% rode 
a motorcycle and less than 1% drove a truck. 
This paper reports on a sub-sample of 546 respondents (86% of entire sample) who 
indicated they owned one or more vehicles, thereby having car use as a potential travel 
mode choice for a typical work journey. 
2.3 Measures 
The survey comprised 140 open and closed questions about the positive and negative 
social, environmental and economic impacts experienced by residents of inner-urban 
high-density dwellings. As noted above, the survey was a key part of a multi-method and 
multidisciplinary study investigating the triple bottom line sustainability of high density 
housing in inner-urban areas of Brisbane and was developed to assess the following key 
areas: satisfaction with current dwelling, neighbourhood and neighbours; impacts 
including noise, odours, pollution and smoking; quality of life and social capital; 
recycling, water and energy use and travel and vehicle use. Participants also provided 
standard demographic information including age, gender, education, income, marital 
status and household details. 
In this article, we discuss findings for a subset of survey indicators relating to 
residents’ perceptions of and satisfaction with transportation-related features of their 
dwelling and neighbourhood (features related to walking, cycling, public transport and 
vehicle use), transport factors involved in residents’ decisions to live in their complex and 
the association of these variables (and demographic factors) with transport mode choice 
for work-related travel, as detailed below. While the survey also asked respondents about 
transport mode choices for non-work travel purposes and destinations (e.g., trips to 
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restaurants, recreational facilities, shops, medical services, visiting friends and relatives), 
results which will be presented elsewhere, we have focussed here on analysing predictors 
of transport modes for typical work journeys made by inner-urban HD residents because 
of the critical transport policy implications of such regular trips for management of peak 
hour urban travel, congestion and the improved sustainability of urban environments. The 
number and type of transport-related indicators used in this survey were necessarily 
constrained by the wider research goals of the overall project investigating the triple 
bottom line sustainability of HD dwellings. Because of this, explicit questions regarding 
typical work trip lengths (both in terms of time and distance) were not able to be included 
in the survey. Another obvious limitation of this study is that travel mode choice by 
IUHD residents for typical work trips has not been compared with that of residents in 
low-density areas in the greater Brisbane area, a comparison not possible given the 
constraints of the overall research project aims which involved sampling inner-urban 
residents in high density precincts only. 
2.3.1 Work travel mode choice 
To examine transport usage, journeys to work and travel modes, participants were asked 
to indicate ‘how do you typically travel to work?’ Respondents were able to select as 
many modes as applicable from a list of nine options: Car (travel alone), Car pool (i.e., 
ride sharing), motorcycle/scooter, bus, train, walk, taxi, ferry or bicycle. 
2.3.2 Satisfaction with transport related dwelling features 
Using a five-point scale ranging from not at all; a little; fairly; very much; and extremely, 
participants were asked to indicate their level of satisfaction with four transport-related 
dwelling features: position, proximity to work, proximity to public transport and car 
parking. These questions were from a larger dwelling satisfaction measure drawn from 
Van Poll’s (1997) study of the quality of the urban residential environment. 
2.3.3 Dwelling choice 
Three items measured transport-related motivators for residents’ dwelling choice, with 
participants asked to indicate (yes/no) ‘Did you/your household make a decision to live in 
this complex because of:’ 
1 accessibility (footpaths, bikeways) 
2 location of neighbourhood with respect to city’s centre 
3 public transportation. 
2.3.4 Satisfaction with transport related neighbourhood features and facilities 
Using a five-point scale ranging from not at all; a little; fairly; very much; and extremely, 
participants were asked to indicate their level of satisfaction with four transport-related 
neighbourhood features: proximity to employment, proximity to public transport, location 
of neighbourhood with respect to city’s centre and accessibility (footpaths, bikeways). In 
addition, satisfaction with five transport-related neighbourhood facilities were assessed 
(parking facilities, walks, illumination at night, public transportation and arterial roads) 
   
 
   
   
 
   
   
 
   
   8 S.A. Thérèse et al.    
 
    
 
 
   
   
 
   
   
 
   
       
 
using a six-point scale anchored at not applicable; not at all; a little; fairly; very much; 
and extremely. These items were drawn from Van Poll’s (1997) study of the quality of 
the urban residential environment. 
2.3.5 Attitude towards high-density living 
To assess attitude towards high-density living and public transport use, participants were 
asked to indicate their opinion to the statement ‘High density development encourages 
the use of public transport rather than cars’ using a five-point scale ranging from strongly 
disagree to strongly agree. 
2.3.6 Access to public transport 
Three items assessed access to public transport. Two of these were drawn from the US 
Twin Cities Walking Survey (Active Living Research, 2003) including ‘It is easy to walk 
to a transit stop from my home’ and ‘The streets in my neighbourhood are hilly, making 
my neighbourhood difficult to walk in’, with participants asked to indicate their 
agreement to this statement using a five-point scale anchored at strongly disagree and 
strongly agree. Another item measuring access to public transport, asked participants to 
indicate ‘From where you live is access to public transportation, such as a bus, ferry or 
train’, choosing from unavailable; available but inconvenient; and available and 
convenient. 
3 Results 
3.1 Statistical analyses 
Using binomial logistic regression, tests were conducted to determine the impact of 
categorical and continuous independent variables in our predictive model on work travel 
modes for the sub-sample of respondents who indicated they owned one or more 
vehicles. The coefficients of the model (b) and Wald statistics, with their corresponding 
significance levels are provided in the tables below. Statistically significant results at a 
0.05 level and below are indicated in bold. 
3.2 Work travel mode frequencies 
As illustrated in Table 2, most respondents indicated they would travel by car (47.1%), 
on foot (27.8%) or by bus (19.8%) for a typical work journey. 
Various factors were found to predict work trip travel mode choice, as demonstrated 
below in the results for the binomial logistic regression tests performed on the model. 
3.3 Predictors of sustainable work trip travel modes 
Logistic regression analyses revealed several significant predictors of sustainable travel 
mode choice for work trips, although the goodness of fit of the model used here showed 
variable results for the different transport modes investigated. Table 3, below, presents 
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the results of the model for predicting relatively sustainable transport modes of train, bus, 
ferry, bicycle and walking for typical work journeys. 
Table 2 Work mode choices 
Work travel mode Frequency (n)* Percentage (%)** 
Q6.6_1 Car (travel alone) 283 47.1 
Q6.6_2 Car pool 28 5.1 
Q6.6_3 Motorcycle/scooter 10 1.8 
Q6.6_4 Bus 108 19.8 
Q6.6_5 Train 16 2.9 
Q6.6_6 Walking 152 27.8 
Q6.6_7 Taxi 21 3.8 
Q6.6_8 Ferry 51 9.3 
Q6.6_9 Bicycle 37 6.8 
Notes: *Frequencies add up to more than the total number of respondents in this  
sub-sample (n = 546) as respondents were able to indicate more than one travel 
mode for their typical work journey. 
**Percentages add up to more than 100% as respondents were able to indicate 
more than one travel mode for their typical work journey. 
3.3.1 Train 
The results of the omnibus tests of model coefficients (Chi-square = 56.722, df = 36,  
Sig. = 0.015) and Hosmer and Lemeshow tests (Chi-square = 1.299, df = 8, Sig. = 0.996) 
show the model has good fit for predicting train use by IUHD complex residents with 
between 14.0% and 56.8% of variance (Cox and Snell R-square and Nagelkerke R-square 
values) in train use for work journeys explained by the model. However, results should be 
treated with caution given the small size of the sub-group (2.9%) identifying train use for 
typical work trips. Notwithstanding this caveat, train use for a typical work trip was more 
likely the greater the dissatisfaction with neighbourhood proximity to employment and 
disagreement with the statement ‘it is easy to walk to a public transport stop from my 
home’. Similarly, the greater the dissatisfaction with neighbourhood parking facilities, 
the more likely train was used for a typical work journey. The decision to live in the 
complex because of public transportation was also a significant predictor of using train 
for work journeys. Widowed persons were more likely than single people to use the train 
for work trips, a result that may be an artefact of the small modal share found for rail trips 
to work. 
3.3.2 Bus 
Both the omnibus tests of model coefficients (Chi-square = 91.846, df = 36, Sig. = 0.000) 
and Hosmer and Lemeshow tests (Chi-square = 8.028, df = 8, Sig. = 0.431) show the 
model has excellent fit for predicting bus use for typical work journeys, with between 
21.6% to 33.6% of variance (Cox and Snell R-square and Nagelkerke R-square values) in 
bus use for work trips explained by the model. The decision to live in the complex 
because of public transport was a highly significant predictor of using the bus to go to 
work with those answering no to this question more likely not to use this mode for a 
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typical work trip. Those who felt that access to public transport from their home was 
available and convenient were more likely to choose the bus for a typical work trip. 
Significantly, more single than married persons chose the bus for work trips. 
3.3.3 Ferry 
The goodness of fit tests for our model showed mixed results for predicting ferry use for 
typical work journeys, an expected result given the small sub-group who identified ferry 
as part of their typical work trip. (Brisbane City is built upon the meandering Brisbane 
River. Passenger ferry services connect points along and across an inner-city stretch of 
the river approximately 20 km in length within a 3.5 km radius). While the omnibus tests 
of model coefficients (Chi-square = 47.814, df = 36, Sig. = 0.090) suggest the model is 
weak for predicting ferry use for typical work journeys, the Hosmer and Lemeshow test 
(Chi-square = 10.909, df = 8, Sig. = 0.207) suggests the model performs well for 
predicting this work travel mode choice. However, some significant results were found 
for individual items associated with ferry use for work trips. Satisfaction with dwelling 
car-parking was a significant predictor for ferry use as was perception of public transport 
access as available and convenient from where a person lived. Students were more likely 
than professionals to choose ferry as a typical work travel mode a result that can be 
linked to the servicing of both the University of Queensland (St. Lucia campus) and 
Queensland University of Technology by several ferry stops. Moreover, singles were 
more likely than those in a de facto relationship to use ferry travel for a typical work trip, 
a result which, again, should be treated cautiously given the numbers involved. 
3.3.4 Bicycle 
The results for the omnibus tests of model coefficients (Chi-square = 47.964,df = 36,  
Sig. = 0.088) and Hosmer and Lemeshow test (Chi-square = 21.570, df = 8, Sig. = 0.006) 
suggest our model has poor fit for predicting bicycle mode choice for typical work 
journeys with a small sub-group of only 6.8% of respondents selecting this work travel 
mode. However, some significant results were found for individual predictors of bike use 
for work trips. Respondents who indicated they did not make a decision to live in their 
HD complex because of public transportation were more likely to cycle to work than 
those who answered yes to this question. Males were more likely than females to choose 
bicycling on a typical work trip. Respondents who were 18–39 years of age were more 
likely than 40–59 year olds to use their bicycle to get work. 
3.3.5 Walking 
The model was particularly successful in predicting walking to work both according to 
the omnibus tests of model coefficients (Chi-square = 155.306, df = 36, Sig. = 0.000) and 
Hosmer and Lemeshow test (Chi-square = 1.888, df = 8, Sig. = 0.984), with between 
33.8% to 47.5% of variance (Cox and Snell R-square and Nagelkerke R-square values) in 
this work travel mode accounted for by the model. 
Satisfactions with dwelling proximity to the workplace as well as neighbourhood 
location with respect to the city centre were both significantly related to walking for a 
typical work trip. Those who made a decision to live in their inner-urban HD complex 
because of accessibility (footpaths, bikeways) were far more likely to walk to work than 
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those who answered ‘no’ to this question. Furthermore, perception of access to public 
transportation as being available and convenient from where one lived was a highly 
significant predictor of walking to work. By contrast, the more satisfied a respondent was 
with their neighbourhood’s accessibility with respect to footpaths and bikeways, the less 
likely they were to report walking for a typical work trip. Similarly, satisfaction with 
neighbourhood facilities for walks was less likely to be associated with walking for usual 
work journeys. 
Males were less likely than females to walk to work. Moreover, residents aged 18–39 
were far more likely to walk to work than those aged 40–59 and 60 years old or more. 
Clerical workers, as opposed to professionals, were far more likely to walk for typical 
work journeys. 
Table 3 Predictors of work trip travel mode choice – sustainable transport modes 
Predictors of work trip travel 
mode choice 
Train 
b(Wald) 
Bus 
b(Wald) 
Ferry 
b(Wald) 
Bicycle 
b(Wald) 
Walking 
b(Wald) 
Q1.19 Satisfaction with 
transport-related 
dwelling features 
     
1.853 –0.337 –0.169 0.372 0.367  Q1.19_8 Position 
(3.357) (2.496) (0.339) (0.780) (2.945) 
0.994 –0.108 –0.310 0.438 0.653*  Q1.19_12 Proximity to 
work (2.295) (0.198) (.009) (1.134) (5.770) 
–1.28 0.184 –0.025 –0.369 –0.170  Q1.19_13 Proximity to 
public transport (1.366) (0.362) (0.005) (0.610) (0.378) 
–0.527 0.203 0.503* 0.011 0.044  Q1.19_31 Car parking 
(0.964) (1.587) (5.410) (0.002) (0.082) 
Q3.10 Agreement with 
statement 
     
0.609 0.135 –0.189 0.487 0.120  Q3.10_1 High-density 
development 
encourages the 
use of public 
transport rather 
than cars 
(0.842) (0.829) (1.123) (3.166) (0.728) 
Q4.2 Satisfaction with 
transport-related 
neighbourhood features 
     
–2.391** 0.071 0.330 –0.202 0.246  Q4.2_1 Proximity to 
employment (7.184) (0.112) (1.206) (0.349) (1.205) 
2.000 –0.227 0.305 –0.234 –0.248  Q4.2_9 Proximity to 
public 
transportation 
(2.479) (0.551) (0.558) (0.186) (0.714) 
0.440 0.421 0.352 0.284 0.552*  Q4.2_16 Location of 
neighbourhood 
with respect to 
city’s centre 
(0.308) (1.979) (0.838) (0.331) (3.910) 
Notes: ***p < 0.001, **p < 0.01, * p < 0.05, ^p < 0.10 
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Table 3 Predictors of work trip travel mode choice – sustainable transport modes (continued) 
Predictors of work trip travel 
mode choice 
Train 
b(Wald) 
Bus 
b(Wald) 
Ferry 
b(Wald) 
Bicycle 
b(Wald) 
Walking 
b(Wald) 
–0.81 0 0.065 –0.172 –0.653 –0.568*  Q.4.2_17 Accessibility 
(footpaths, 
bikeways) 
(1.141) (0.072) (0.279) (2.732) (6.008) 
Q4.3 Satisfaction with 
neighbourhood facilities 
     
–2.085* –0.106 0.145 0.276 0.180  Q4.3_5 Parking facilities 
(4.310) (0.385) (0.535) (0.892) (1.175) 
1.463 –0.261 –0.039 –0.146 –0.616**  Q4.3.9 Walks 
(3.227) (1.775) (.024) (0.166) (9.181) 
–0.735 –0.144 0.063 0.331 –0.077  Q4.3_10 Illumination at night 
(1.444) (0.490) (0.058) (0.827) (0.151) 
–1.326 0.185 0.228 0.227 0.125  Q4.3_11 Public transportation 
(1.008) (0.366) (0.354) (0.227) (0.186) 
1.812^ –0.126 –0.282 –0.093 –0.103  Q4.3_12 Arterial roads 
(3.823) (0.497) (1.720) (0.106) (0.353) 
Q4.6 Did you/your household 
make a decision to live in 
this complex because of  
(yes = reference): 
     
0.015 0.146 –0.084 –1.177 1.423***  Q4.6_3 Accessibility 
(footpaths, 
bikeways) 
(0.000) (0.164) (0.037) (3.250) (13.943) 
–17.968 –1.607 –0.298 –0.527 0.218  Q4.6_7 Location of 
neighbourhood with 
respect to city’s 
centre 
(0.000) (1.996) (0.106) (0.166) (0.084) 
 Q4.6_9 Public transportation –5.469* –1.473*** 0.056 (4.940) –0.101 
   (4.164) (13.211) (0.015) 1.375* (0.089) 
-0.796 2.001** 2.019* 0.225 2.003*** Q6.5 From where you live is 
access to public 
transportation, such as a 
bus, ferry or train 
(unavailable; available but 
inconvenient [reference]; 
available and convenient) 
(0.307) (10.815) (4.399) (0.078) (14.748) 
Q6.15 Agreement with statements      
–1.841* –0.217 –0.165 0.382 0.145  Q6.15_1 It is easy to walk to a 
public transport stop 
from my home 
(5.552) (0.877) (0.330) (0.926) (0.431) 
0.029 –0.035 0.069 0.316 –0.171  Q6.15_2 The streets in my 
neighbourhood are 
hilly, making it 
difficult to walk in 
(0.004) (0.068) (0.175) (1.966) (1.641) 
Notes: ***p < 0.001, **p < 0.01, * p < 0.05, ^p < 0.10 
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Table 3 Predictors of work trip travel mode choice – sustainable transport modes (continued) 
Predictors of work trip travel mode 
choice 
Train 
b(Wald) 
Bus 
b(Wald) 
Ferry 
b(Wald) 
Bicycle 
b(Wald) 
Walking 
b(Wald) 
Demographics      
–0.631 –0.403 0.503 1.519** –0.715*  Q7.1 Gender Male 
(0.259) (1.37) (1.275) (6.827) (4.416) 
   Female 
(reference) 
     
 Q7.2 Age 18–39 
(reference) 
     
–0.806 –0.628 –0.783 –1.706* –0.938**    40–59 
(0.368) (2.774) (2.531) (6.313) (6.583) 
–5.296 –1.297 –0.471 –3.284* –2.666***    60+ 
(2.287) (2.913) (0.391) (4.715) (10.577) 
 Q7.4 Occupation Professional 
(reference) 
     
–14.548 –0.303 –19.310 –0.414 –1.010    Tradesperson 
(0.000) (0.060) (0.000) (0.079) (0.649) 
2.528 –0.473 1.079 0.625 1.060*    Clerical 
(3.160) (0.714) (2.978) (0.594) (4.457) 
–17.056 –0.224 –0.590 0.842 –1.357    Retired 
(0.000) (0.058) (0.399) (0.325) (1.392) 
0.993 0.072 1.801* 0.936 –0.292    Student 
(0.263) (0.008) (5.235) (0.764) (0.142) 
 Q7.8 Marital 
status 
Single 
(reference) 
     
2.290 –0.983* –0.425 –0.050 –0.161  Married 
(1.802) (4.811) (0.705) (0.006) (0.151) 
–1.177 –0.393 –1.296* –0.730 –0.464  De facto 
(0.505) (0.948) (4.515) (0.833) (1.276) 
2.109 –0.592 –0.851 0.403 –0.964    Divorced 
(1.086) (1.189) (1.543) (0.243) (3.120) 
7.481* 2.511 2.759 –16.115 2.264    Widowed 
(4.903) (2.355) (2.601) (0.000) (1.937) 
 Q7.11 Combined household 
annual income 
     
   under $3,000 
(reference) 
     
18.529 –0.92 –0.175 –0.191 0.219    $30,000–$50,000 
(0.000) (0.806) (0.025) (0.020) (0.037) 
Notes: ***p < 0.001, **p < 0.01, * p < 0.05, ^p < 0.10 
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Table 3 Predictors of work trip travel mode choice – sustainable transport modes (continued) 
Predictors of work trip travel mode 
choice 
Train 
b(Wald) 
Bus 
b(Wald) 
Ferry 
b(Wald) 
Bicycle 
b(Wald) 
Walking 
b(Wald) 
 Q7.11 Combined household 
annual income 
     
18.844 –0.687 0.458 –1.197 0.072    $50,000–$80,000 
(0.000) (0.473) (0.178) (0.696) (0.004) 
20.73 –0.797 –0.011 –19.792 0.369    $80,000–$100,000 
(0.000) (0.569) (0.000) (0.000) (0.097) 
16.526 –0.596 0.375 –1.211 0.178    $100,000–$120,000 
(0.000) (0.336) (0.108) (0.697) (0.024) 
19.104 –0.243 0.211 –1.361 –0.320    $120,000+ 
(0.000) (0.059) (0.038) (0.875) (0.079) 
Notes: ***p < 0.001, **p < 0.01, * p < 0.05, ^p < 0.10 
4 Predictors of less sustainable work trip travel modes 
Logistic regression tests of the model revealed several significant predictors of less 
sustainable travel mode choices (travelling alone by car, car pooling or ridesharing and 
taxi)1 for work trips, although the goodness of fit of the model used here showed variable 
results for the different work transport modes investigated. Table 4, below, shows the 
results for predicting less sustainable transport mode use for typical work journeys. 
4.1 Car (travel alone) 
The omnibus tests of model coefficients (Chi-square = 109.929, df = 36, Sig. = 0.000) 
and Hosmer and Lemeshow test (Chi-square = 9.302, df = 8, Sig. = 0.317) both suggest 
the model is useful to explain car use by sole drivers, with between 25.4% and 33.8% of 
variance (Cox and Snell R-square and Nagelkerke R-square values) in car use for typical 
work trips explained by the model. 
Dissatisfaction with dwelling proximity to work was a significant predictor of driving 
to work (i.e., satisfaction with dwelling-work proximity was significantly associated with 
not driving to work). Similarly, residents less satisfied with access to public transport as 
available and convenient from their home were more likely to drive to work than those 
more satisfied on this measure. Those who did not decide to live in their HD complex 
because of accessibility (footpaths, bikeways) were more likely to drive to work. On the 
other hand, the more satisfied respondents were with neighbourhood facilities for walks, 
the more likely they were to drive their car for typical work journeys. 
Older residents (40–59 years old and 60 years or more) were more likely than  
18–39 year olds to drive for typical work trips. Retired persons who nevertheless selected 
travel modes for work trips (perhaps to access places of voluntary work) were less likely 
to use their car for such trips than professionals. Single rather than married residents were 
more likely to drive to work. 
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4.2 Car pool 
The omnibus tests of model coefficients (Chi-square = 60.035, df = 36, Sig. = 0.007) and 
the Hosmer and Lemeshow test (Chi-square = 5.766, df = 8, Sig. = 0.673) both suggest 
the model performs well to predict car pooling to work with between 14.8% and 41.0% 
of variance (Cox and Snell R-square and Nagelkerke R-square values) explained by the 
model in the use of this mode for work travel, although, given the small sample size 
which selected this mode for typical work journeys (5.1%), caution should be applied 
when interpreting the results. Dissatisfaction with neighbourhood facilities of 
illumination at night was significantly associated with car pooling for work trips  
(i.e., those most satisfied with illumination at night in their neighbourhood were less 
likely to car pool to work). Tradespersons were more likely than professionals to car pool 
for typical work journeys. Single people were more likely than those in de facto 
relationships to car pool. 
4.3 Taxi 
The goodness of fit tests for our model showed mixed results for predicting taxi use for 
typical work journeys. While the omnibus tests of model coefficients  
(Chi-square = 45.862, df = 36, Sig. = 0.126) suggest the model is weak for predicting taxi 
use for typical work journeys, the Hosmer and Lemeshow test (Chi-square = 8.133,  
df = 8, Sig. = 0.421) suggests the model performs well for predicting this work travel 
mode choice. Only one predictor, marital status, was significantly associated with taxi 
trips for typical work journeys, with single persons more likely than those in a defacto 
relationship to take taxis to work. As with the results for car pooling, cautious application 
of these results is necessitated, given only 3.8% of respondents selected this mode. 
Table 4 Predictors of work trip travel mode choice – less sustainable transport modes 
Car Car Pool Taxi 
Predictors of work trip travel mode choice 
b(Wald) b(Wald) b(Wald) 
Q1.19 Satisfaction with transport-related dwelling features    
–0.168 0.401 0.053 Q1.19_8 Position 
(0.887) (0.922) (0.017) 
–0.462* 0.130 0.262 Q1.19_12 Proximity to work 
(5.156) (0.069) (0.256) 
–0.058 –0.450 –0.462 
 
Q1.19_13 Proximity to public transport 
(0.068) (0.744) (0.715) 
0.180 –0.144 0.243  Q1.19_31 Car parking 
(1.908) (0.280) (0.510) 
Q3.10 Agreement with statement    
–0.120 0.257 0.410  Q3.10_1 High-density development encourages the 
use of public transport rather than cars (1.038) (0.760) (1.442) 
Notes: ***p < 0.001, **p < 0.01, *p < 0.05, ^p < 0.10 
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Table 4 Predictors of work trip travel mode choice – less sustainable transport modes 
(continued) 
Car Car Pool Taxi 
Predictors of work trip travel mode choice 
b(Wald) b(Wald) b(Wald) 
Q4.2 Satisfaction with transport-related neighbourhood 
features 
   
–0.154 0.185 0.005 Q4.2_1 Proximity to employment 
(0.753) (0.174) (0.000) 
0.055 –0.389 –1.196 Q4.2_9 Proximity to public transportation 
(0.056) (0.519) (3.265) 
–0.433 0.091 –0.951 Q4.2_16 Location of neighbourhood with respect to city’s 
centre (3.251) (0.033) (2.383) 
0.233 –0.248 0.108 
 
Q.4.2_17 Accessibility (footpaths, bikeways) 
(1.343) (0.434) (0.044) 
Q4.3 Satisfaction with neighbourhood facilities    
–0.077 –0.278 –0.088 Q4.3_5 Parking facilities 
(0.319) (0.685) (0.061) 
0.507** –0.038 –0.255 Q4.3_9 Walks 
(8.251) (0.010) (0.345) 
–0.076 –0.759* 0.253 Q4.3_10 Illumination at night 
(0.199) (3.944) (0.323) 
–0.122 0.689 0.443 Q4.3_11 Public transportation 
(0.274) (1.341) (0.461) 
0.127 0.357 –0.027 
 
Q4.3_12 Arterial roads 
(0.746) (1.140) (0.005) 
Q4.6 Did you/your household make a decision to live in this 
complex because of (yes = reference) 
   
0.631* –1.459 0.065 Q4.6_3 Accessibility (footpaths, bikeways) 
(4.321) (3.781) (0.007) 
–0.175 2.072 –19.453 Q4.6_7 Location of neighbourhood with respect to city’s 
centre (0.087) (2.751) (0.000) 
0.284 –0.892 –1.161 
 
Q4.6_9 Public transportation 
(0.956) (1.428) (2.445) 
–1.035** –0.955 0.120 Q6.5 From where you live is access to public transportation, 
such as a bus, ferry or train (unavailable [nil 
responses]; available but inconvenient [reference]; 
available and convenient) 
(7.882) (1.497) (0.021) 
Q6.15 Agreement with Statements    
0.173 –0.288 1.326 Q6.15_1 It is easy to walk to a public transport stop from 
my home (0.841) (0.456) (2.415) 
–0.032 –0.041 0.206 
 
Q6.15_2 The streets in my neighbourhood are hilly, making 
it difficult to walk in (0.087) (0.024) (0.577) 
Notes: ***p < 0.001, **p < 0.01, *p < 0.05, ^p < 0.10 
   
 
   
   
 
   
   
 
   
    The role of land use and psycho-social factors  17    
 
 
    
 
 
   
   
 
   
   
 
   
       
 
Table 4 Predictors of work trip travel mode choice – less sustainable transport modes 
(continued) 
Car Car Pool Taxi 
Predictors of work trip travel mode choice 
b(Wald) b(Wald) b(Wald) 
Demographics   
–0.329 –1.275 –1.306 Male 
(1.363) (2.513) (2.501) 
Q7.1 Gender 
Female (reference)  
18–39 (reference)  
0.820** –1.585* –0.351 40–59 
(6.508) (4.166) (0.175) 
1.417** –18.403 1.030 
Q7.2 Age 
60+ 
(7.118) (0.000) (0.657) 
Professional (reference)  
–0.499 3.860** –16.395 Tradesperson 
(0.374) (7.496) (0.000) 
–0.246 0.631 –18.300 Clerical 
(0.312) (0.576) (0.000) 
–2.329*** –17.418 –18.755 Retired 
(12.271) (0.000) (0.000) 
–0.434 –18.521 –16.689 
Q7.4 Occupation 
Student 
(0.397) (0.000) (0.000) 
Single (reference)  
–0.721* 0.892 –1.573 Married 
(3.923) (1.352) (2.842) 
0.224 –2.100* –2.558* De facto 
(0.379) (4.275) (4.352) 
–0.084 –17.159 –0.007 Divorced 
(0.038) (0.000) (0.000) 
–1.718 –16.660 –19.048 
Q7.8 Marital status 
Widowed 
(1.251) (0.000) (0.000) 
under $30,000 (reference)    
1.205 17.520 16.108 $30,000–$50,000 
(1.576) (0.000) (0.000) 
1.254 17.273 15.102 $50,000–$80,000 
(1.679) (0.000) (0.000) 
0.945 19.027 17.096 $80,000–$100,000 
(0.890) (0.000) (0.000) 
1.306 17.934 17.133 $100,000–$120,000 
(1.741) (0.000) (0.000) 
1.709 18.920 17.328 
 
Q7.11 Combined 
household 
annual 
income 
$120,000+ 
(3.109) (0.000) (0.000) 
Notes: ***p < 0.001, **p < 0.01, *p < 0.05, ^p < 0.10 
   
 
   
   
 
   
   
 
   
   18 S.A. Thérèse et al.    
 
    
 
 
   
   
 
   
   
 
   
       
 
In the next section we discuss the implications of these findings for transport policy and 
management including encouraging relatively sustainable intermodal forms of transport 
for work journeys. 
5 Discussion: transport policy to encourage sustainable intermodal work 
travel in inner urban high density precincts 
This section discusses our key findings on work travel mode predictors for inner-city 
high density dwelling residents in terms of how they might guide or inform transport 
policy, especially public transport management, for outcomes of sustainable work travel, 
including relatively sustainable intermodal work trips. Transport policy measures can be 
classed as either ‘push’ measures, aiming to discourage car use, or ‘pull’ measures, 
geared to encourage alternative and more sustainable travel mode choices (Gärling et al., 
2002; Stradling et al., 2000). In this section, we focus especially on ‘pull’ measures 
aiming to make relatively sustainable travel for work journeys more attractive than car 
use for inner-city dwellers. These include improving the quality and quantity of and 
connectivity to public transport services, walking and cycling infrastructure, incentives 
for public transport and car pooling (ridesharing) as well as public information campaigns 
encouraging sustainable intermodal transport options with specific demographic address. 
‘Push’transport control measures (TCM) aim to make private vehicle use unattractive 
in comparison with other, more sustainable transport modes (Gärling et al., 2002; Steg 
and Vlek, 1997). Many of the ‘push’ TCMs often touted, such as road pricing or road 
tolls, parking control, reducing driving speed limits, are already employed in the greater 
Brisbane area and in the CBD. For instance, the Brisbane City Council recently approved 
a CBD speed reduction plan to reduce driving speeds from 50 to 40 kph on non-through 
traffic roads in the city area as a means to discourage reliance on vehicles, relieve 
congestion and improve safety for cycling and pedestrian activity in the city (Brisbane 
City Council ‘CBD speed reduction program’, n.d.). 
As part of its ‘Green Heart CitySmart’ program (Brisbane City Council ‘Green heart 
city smart: what is city smart?’, n.d.), Brisbane City Council also engages in a range of 
‘pull’ measures to encourage greater use of public transport, walking and cycling, 
including several travel behaviour change programs (Brisbane City Council ‘Travel 
behaviour change’, n.d.), a website with a carbon calculator, public transport information 
and links outlining the many benefits of relatively sustainable modes of transit. Findings 
from the results of our study aim to contribute to these existing measures by making clear 
the travel-related attitudes and demographic factors linked to particular work travel mode 
choices for urban residents in high density complexes and how these insights might be 
incorporated into existing transport policies and activities or suggest novel ones. 
As our results show, a high proportion (47.1%) of the survey sub-sample (respondents 
who owned one or more vehicles) nominated car use as part of their typical work journey. 
This confirms previous research that car ownership may be the single most important 
predictor of car use (Barff et al., 1982; Deileman et al., 2002). A critical transport policy 
measure which takes into account this insight may therefore involve promoting the varied 
benefits (particularly financial ones but also ones of practicality and sustainability) of not 
owning a car for residents of inner-urban areas well serviced by alternative means of 
transport. The promotion of car sharing services, which allow for short-term, regular or 
irregular renting of vehicles might also be a viable option for reducing the overall level of 
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car ownership (and, by implication, the total number of car trips) in inner-city precincts. 
However the viability of such services would critically depend upon local government 
authorities ensuring adequate and dedicated parking for share vehicle pick up and drop 
off points. Currently, such spaces appear to be in limited supply in the Brisbane inner-city 
area in comparison with the larger city of Sydney, the capital city of the state of New 
South Wales (see for instance, GoGet, n.d.) where, admittedly, demand and potential 
target markets may be larger. 
Attitudes have been identified as important in the formation of behaviours, including 
travel mode choice, by a range of researchers (Dobson et al., 1978; Fuji and Gärling, 
2003; Kitamura et al., 1997; Kuppam et al., 1999; Parkany et al., 2004; Reibstein et al., 
1980; Verplanken et al., 1994). Additionally, the role of behavioural intention in 
mediating the relationship between attitudes (such as pro-environmental orientation, 
moral norms such as guilt, social norms involving pressures to conform and fear of social 
exclusion, problem awareness) and behaviours, such as driving or using sustainable 
transport, has received attention (Azjen, 1991; Bamberg and Möser, 2007). Some 
research on the relation between travel mode choice, attitude and behavioural intention 
suggests that it is easier to predict accurately what people say they won’t do (‘I will never 
use public transport to get to work’) than what they say they will (‘I always use my car to 
get to work’) (e.g., Fuji and Gärling, 2003). Taken together, these findings indicate the 
importance of combining disincentives for car use alongside ‘pull’ measures aiming to 
increase the attractiveness of using sustainable transport modes. Thus it may prove 
fruitful for public information campaigns to promote the formation of attitudes and 
behavioural intentions which work to disfavour driving rather than simply favour public 
transport (‘I definitely won’t drive for a typical work trip’ rather than ‘I definitely will use 
public transport for a typical work trip’), perhaps by emphasising the financial, personal, 
practical, safety and health costs of car use alongside ecological costs. 
Many researchers have also focussed on car use as a habit, i.e., an automated 
behavioural response which is resistant to change rather than a decision made de novo 
each time a person intends to travel (Ouellette and Wood, 1998; Triandis, 1997; 
Verplanken and Aarts, 1999; Verplanken et al., 1994). For instance, while behaviour 
intention was found in one study (Bamberg and Schmidt, 2003) to explain 45% of 
variance in car use by university students, the combination of intention and habit 
explained 51% of behavioural variance. Other research suggests that the habit of car use 
may not be as important a determinant of travel mode in certain contexts (Bamberg, Rölle 
and Weber, 2003; Verplanken et al., 2008). Alterations in decision contexts, such as 
changes in residence, have been shown to be associated with reductions in car use with 
the pairing of changed conditions plus interventions (such as distribution of free public 
transport vouchers) even more successful in leading to changes in travel behaviour 
(Bamberg, Rölle and Weber, 2003). As several researchers (Klöckner and Matthies, 
2004; Verplanken et al., 1994) have cogently suggested, it may prove critical to identify 
target groups in terms of their level of car use habit and to frame travel behaviour change 
campaigns accordingly, with those having weaker habits more amenable to attitude 
change messages. For those with stronger habits, rather than aiming to change their 
attitudes with travel change strategies, the goal, instead, might be to change or reduce the 
habit component, for instance, by making driving less attractive and alternatives more 
appealing, or by increasing the level of decisional involvement in travel mode choice 
(e.g., through changes in residential address, changing job and therefore workplace 
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location) which may lead to consideration of alternative ways to travel (Geller et al., 
1982). For instance, Goldenbeld et al. (2000) suggest that campaigns heightening 
problem awareness may increase decisional involvement and should precede strategies 
aiming to transform attitudes let alone behaviour. 
The complexity of these findings regarding whether driving is habitual and resistant 
to change or is malleable under certain conditions has obvious ramifications for attempts 
to shift people away from car use towards non-motorised and public transport modes, 
including intermodal combinations of these. Given these insights from previous research 
and our own findings that solo trips by car garner a high proportion of work travel mode 
share for HD inner city dwellers, a potentially fruitful policy intervention might be for 
local transport authorities to offer free public transport vouchers for new residents of 
IUHD complexes for a sufficient number of trips or period of time so as to enable the 
formation of a public transport use ‘habit’. 
Our results also suggest that residents of inner-urban HD dwellings who were 
dissatisfied with workplace-dwelling proximity and the availability and convenience of 
public transport from their home were more likely to say they used their car for typical 
work trips. Critical transport policy measures to address these attitudinal associations 
with work travel car use include improving connectivity between public transport stops or 
stations and residents’ homes and workplaces. This could be achieved, for instance, 
through the introduction of flexible route shuttle bus services at both the residence and 
workplace ends to connect to nearest bus stops or railway stations. Given our finding that 
middle-aged (40–59 year olds) and older people (60+ years old) were more likely to drive 
to work than 18–39 year olds, low-fare or free shuttle buses providing connectivity to 
public transport stops may appeal to relatively less mobile and/or elderly persons (Kim 
and Ulfarsson, 2004) and/or more time-constrained people in these age-groups as long as 
service quality levels were carefully researched for acceptability and sustainability. 
Workplace-centred schemes could also offer employees free or subsidised public 
transport vouchers, particularly for residents whose workplaces are far from their  
inner-urban residence. (A complementary scheme could also offer suburban residents 
subsidised or free public transport vouchers if they work in the CBD or other distant 
locations). It may also prove useful, as discussed in more detail below, to combine public 
awareness campaigns on the importance of regular exercise, such as walking and cycling, 
with those geared towards increasing public transport patronage by encouraging people, 
particularly those in the age groups we found most likely to drive to work, to get their 
daily exercise by walking to their nearest public transport stop, whether at the home or 
work end of the trip. Critical to all these measures would be clear information on the real 
versus perceived trip lengths and service quality levels provided by alternative  
(non-automobile) travel modes (Gärling et al., 2002; Van Exel and Rietveld, 2009). 
As there will always be people for whom public transport to work is or is perceived to 
be an impractical and/or unattractive option (particularly working parents),  
employer-centred and organised car pooling programs, with clear workplace targets for 
significant reductions in solo car trips, should be encouraged and facilitated by local 
transport authorities, with incentives such as toll-free travel for cars with two or more 
passengers and (free or reduced-price) public transport vouchers for car pooling 
participants which can be used for non-work or work-related travel on the metropolitan 
public transport system. A key finding was that resident dissatisfaction with 
neighbourhood illumination at night predicted carpooling to work. This suggests that  
co-workers may share car rides to and from work for reasons of safety. It could be 
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extrapolated from this finding that improving lighting in both inner-urban residential 
areas and workplaces (whether in the inner-city or beyond) would see a decline in car 
pooling and, potentially, an increase in solo car trips to and from work. On the other 
hand, improved lighting infrastructure could be coupled with ameliorated service quality 
levels for public transport modes, the introduction of shuttle buses to and from public 
transport stops, particularly after nightfall, and improved cycling and walking facilities, 
alongside public information campaigns aimed at shifting public perceptions and uptake 
of sustainable transport modes for work journeys. Further research is required on the 
factors involved in individual and household decisions to car pool for work journeys and 
the variables that would be implicated in changing from this mode to more or less 
sustainable work travel modes. 
Our model was particularly successful in predicting travelling to work by bus with 
between 21.6% and 33.6% of variance explained by the model. Perceptions of public 
transport access as being available and convenient from where residents lived were 
significantly associated with this mode use for typical work trips, an important finding 
which supports high urban residential density land use policy as one of several key 
factors in sustainable transport use. As the decision to live in a high density complex was 
a significant predictor of bus travel for typical work journeys this indicates the 
importance of residential sorting (Pinjari et al., 2007) for travel mode choice, where 
people move to a particular residence because the location allows them to use their 
preferred or habitual travel mode. Public transport policy should therefore include 
measures to ensure maintenance of high quality public transport service levels to retain 
residential self-selectors as consumers of sustainable forms of transit. 
Our finding that married residents were less likely than single people to use bus for 
typical work journeys may prove intransigent to change particularly if these residents are 
also working parents: many researchers have indicated travelling with children by public 
transport may prove impractical particularly in terms of trip length (Bianco and Lawson, 
1996; Deileman et al., 2002; Rosenbloom and Burns, 1996). Incentivising car pooling for 
working parents dropping off/picking up children at school or childcare and/or 
introducing flexible route shuttle bus services in high demand areas for such trips might 
prove more feasible transport policy strategies to ensure sustainable mobility for this 
particular demographic category. 
Our model showed that reliance upon rail for a typical work trip was significantly 
associated with increased dissatisfaction with neighbourhood proximity to employment 
and neighbourhood parking facilities as well as disagreement with the statement ‘it is 
easy to walk to a public transport stop from my home’. While one should be cautious 
about extrapolating from these results given the small percentage of respondents in our 
sub-sample who identified train use as part of their typical work journey, transport 
management measures which improve the connectivity between IUHD residents’ homes 
and railway stations, e.g., courtesy buses or flexible route mini-buses or the introduction 
of light rail routes to connect inner-urban areas of Brisbane not well serviced by rail  
(e.g., Teneriffe/New Farm, Kangaroo Point sampled in our survey) may contribute to 
making this mode a more attractive option for some urban residents. This would be 
particularly applicable for those residents whose workplace is far from their dwelling 
where rail becomes a more feasible public transport option for timely trip making. 
Moreover, the association found between the decision to live in the HD complex because 
of public transportation and train use for work trips, as mentioned above in the discussion 
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on policy related to bus transport, points to the importance of residential sorting, in 
addition to land use/high density, in travel mode choice, a factor which should not be 
overlooked in the formation of public transport management in urban environments and 
beyond. 
Our model was very successful in predicting walking to work. Indeed our findings 
that walking garners the second highest modal share (27.8%) after solo car trips (47.1%) 
for typical work journeys lends credence to the claim that URI encourages more 
sustainable (and healthful) transit. However, we also argue that the importance of 
residential sorting must not be overlooked given our findings that the decision to live in 
the complex because of bikeway and footpath (sidewalk) accessibility was a significant 
predictor of walking to work, alongside satisfaction with workplace dwelling proximity 
and neighbourhood location to the CBD. As already mentioned for transport policy, it is 
critical that urban land use policy and built environment maintenance ensure and, if 
necessary, improve the quality of walking infrastructure to encourage reliance upon this 
highly sustainable mode of transit, particularly for regular journeys such as those to work. 
Our findings that females rather than males and younger people (18–39 years old) rather 
than older, are more likely to walk to work also suggest that further research on the age 
and gender barriers and facilitators for walking is required to best inform public 
information and behavioural change campaigns and to make walking infrastructure more 
appealing to those less likely to walk to work or other destinations. Critical here, as 
mentioned above, may be the convergence of public transport information and 
behavioural change campaigns with government campaigns geared to encourage health 
and fitness. Such ‘hybrid’ strategies could promote intermodal journeys incorporating 
walking and public transport, or driving shorter distances and walking part of the journey, 
whether to work or other destinations, as a sustainable behavioural change (in terms of 
lifestyle, ecology and economics) integrating exercise with regular journey-making. 
Whilst caution is advised in extrapolating from our findings for cycling (given the 
results for our model showed poor predictive power for this work travel mode and the 
small group from our survey sub-sample who identified cycling as part of their typical 
work journey), it is worth considering the transport policy implications of individual 
coefficients related to cycling to work. Both relative youth (18–39 year olds) and gender 
(males) were associated with bicycle use for work journeys. Further research on the  
age-related and gender-related barriers to cycling is required to ensure upgraded or new 
bicycle infrastructure facilitates greater demographic inclusiveness in cycling. For 
instance, this could include increasing the network size and improving the integration of 
dedicated bicycle lanes to improve both the reality and perception of cycling as a safe and 
easy mode of transit for any age or gender. Intriguingly, cycling to work was associated 
with answering ‘no’ to the statement ‘did you/your household make a decision to live in 
this complex because of public transportation’, a finding that might suggest residential 
sorting on the basis of workplace-dwelling distances that can be readily cycled. If so, 
public information/transport behaviour change campaigns encouraging more sustainable 
transport may be just as successful by highlighting the benefits of moving residence to 
particular locales serviced by or amenable to particular modes of transport which are 
found to appeal to specific demographic target groups. 
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6 Conclusions 
Analysis of the relationship between transport-related neighbourhood and high density 
dwelling features showed associations that both support and challenge the prevailing 
wisdom that increased urban residential density will necessarily result in more 
sustainable transport outcomes. 
As our results have shown, living within an inner-city high residential density 
location does not necessarily result in more sustainable transport choices. Our survey 
results show that car travel had the greatest modal share for typical work journeys for the 
sub-sample of IUHD dwelling residents who owned one or more vehicles. As noted in 
the results section, the perception of public transport access as available and convenient 
in high density precincts significantly predicted bus and ferry use for typical work 
journeys and, interestingly, walking to work as well as not driving to work but did not 
correlate significantly with train use or cycling to work. Further research is urgently 
required on definitions of transport mode convenience and accessibility in order to 
identify critical barriers to and enablers of sustainable travel, especially in urban areas 
with residential intensification. Train and bus use for work journeys, however, were 
significantly associated with the decision to live in the complex because of public 
transport, suggesting the accessibility of these public transport modes in urban 
environments is a key enabler for urban HD residence demand as well as the importance 
of residential sorting for predicting transport outcomes. Significantly, walking to work 
demonstrated the second highest modal share after solo car use for typical work trips and 
was significantly correlated with satisfaction with workplace-dwelling proximity, 
neighbourhood location with respect to the CBD and the decision to live in the HD 
complex because of bikeway and footpath accessibility. The findings for this work travel 
mode best confirm the sustainable transport hypothesis inherent in the moves toward 
URI. 
However, as mentioned above, residential sorting, alongside socio-demographic and 
psychological (attitudinal) variables appear to be critical factors inflecting the 
relationship between high residential density land use and work travel mode choices. 
Further research on the impact and interaction of these factors and others such as 
behavioural intentions and travel mode choice habits on actual transport use behaviours, 
will be critical for the generation of sound transport and land use policy and management 
approaches for sustainable transport outcomes in high density urban environments and 
beyond. 
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